Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.004 Å; R factor = 0.048; wR factor = 0.145; data-to-parameter ratio = 12.5.
There are two independent molecules in the asymmetric unit of the title compound, C 19 H 16 N 2 O 5 S, in which the thiazole rings make dihedral angles of 80.89 (11) and 84.81 (11) with the pyrano[3,2-c]chromene ring systems. An intramolecular N-HÁ Á ÁO hydrogen bond involving the amino group occurs in each independent molecule. In the crystal, the amino groups are involved in N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds.
Related literature
Similar conformations were observed in the structures of ethyl 2-amino-5-oxo-4-(p-tolyl)-4H,5H-pyrano[3,2-c]chromene-8-carboxylate (Wang et al., 2004) Table 1 Hydrogen-bond geometry (Å , ) . (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97.
Comment
Thiazoles are important class of heterocyclic compounds, found in many potent biologically active molecules such as Sulfathiazol (antimicrobial drug), Ritonavir (antiretroviral drug) and Tiazofurin (antineoplastic drug) similarly 4-Hydroxycoumarin forms the nucleus of many natural products and drugs and is also a key intermediate for the widely used oral anticoagulants and rodenticides. There is interest in fused pyranochromenes because chromene derivatives (Jeso & Nicolaou, 2009; Alvey et al., 2008 Alvey et al., , 2009 ); can be used as immunomodulators and for the treatment of different diseases of connective tissues, diabetes, anti-cancer and for applications of 4H-chromene and its derivatives, (Bedair et al. (2001) ; El-Agrody et al. (2002 , 2011 Abd-El-Aziz et al. (2004); Sabry et al. (2011) ). We present here the synthesis and crystal structure of the title compound,(I). The molecule is being assessed for biological activity. In the title compound,C 19 H 16 N 2 O 5 , there are two independent molecules in the asymmetric unit. The thiazole rings make a dihedral angle with 4H, 5H-pyrano[3,2-c]chromene ring system of 80.89 (11) and 84.81 (11)°. In the crystal structure, the amino groups are involved in both intra-and intermolecular N-H···O and N-H···N hydrogen bonds respectively, table1.
Experimental
A solution of heteroaromatic aldehyde (1 mmol), 1.2 mmol of alkylnitriles, 4-Hydroxy coumarins(1.1 mmol) and catalytic amount of silver trifluoromethanesulfonate (5 mol %) in 10 mL of ethanol and the reaction mixture refluxed for two hours. After completion of the reaction, which was monitored by TLC, the reaction mixture was cooled to room temperature and kept overnight in a refrigerator. The solid mass separated out was filtered and purified by column chromatography using n-Hexane: Ethylacetate mixture in the ratio (3:2). The crude product formed was recrystallized in ethanol.
Refinement
All hydrogen atoms were fixed geometrically and allowed to ride on the parent carbon atoms with aromatic C-H = 0.93 Å, methine C-H = 0.98 Å me thylene C-H = 0.97 Å and methyl C-H = 0.96 Å. The displacement parameters were set for phenyl H atoms at U iso (H) = 1.2U eq (C,N) and for methine,methylene and methyl H atoms at U iso (H) =1.5U eq (C). ORTEP of the molecule with atoms represented as 30% probability ellipsoids. 114.0 (2) C12A-C11A-C10A 121.6 (3) C8-C10-C11 109.1 (2) C16A-C11A-C10A 120.5 (3) C8-C10-C13 111.1 (2) N1A-C12A-C11A 128.5 (3) C11-C10-C13 113.8 (2) N1A-C12A-O3A 109.0 (3) C8-C10-H10 107.5 C11A-C12A-O3A 122.4 (2) C11-C10-H10 107.5 C15A-C13A-C10A 129.3 (3) C13-C10-H10 107.5 C15A-C13A-S1A 110.1 (2) C12-C11-C16 117.6 (3) C10A-C13A-S1A 120.6 (2) C12-C11-C10 121.6 (2) N2A-C14A-S1A 115.3 (3) C16-C11-C10 120.7 (3) N2A-C14A-H14A 122.3 N1-C12-C11 129.2 (3) S1A-C14A-H14A 122.3 N1-C12-O3 108.9 (3) C13A-C15A-N2A 114.7 (3) C11-C12-O3 121.9 (2) C13A-C15A-C19A 127.1 (3) C14-C13-C10 128.9 (3) N2A-C15A-C19A 118.2 (3) C14-C13-S1
Computing details
109.6 (2) O4A-C16A-O5A 120.5 (3) C10-C13-S1
121.5 (2) O4A-C16A-C11A 126.8 (3)
sup-8
